tension, was treated for thirteen months and had fifty heamodialyses utilizing the refrigerated technique. Although she was totally anuric for eleven months she was able to work for four and a half days each week. At first she received eight fortnightly 37°C six-hourly hemodialyses but as she deteriorated her dialysis was increased, initially to twelve hours then to twenty-four hours weekly, and finally to fourteen hours twice weekly utilizing refrigeration and coil preservation. With the longer hamodialyses she improved both physically and mentally but died unexpectedly from a subarachnoid hemorrhage. The blood urea averaged 105 mg/100 ml before dialysis and 22 mg/100 ml after dialysis when she was having twice weekly fourteen-hour refrigerated haemodialyses. The femoral veins at post-mortem showed no intimal damage in spite of 50 percutaneous catheterizations.
The fourth patient, a 24-year-old housewife with end-stage chronic pyelonephritis without hypertension, was fully rehabilitated and able to do all her housework within two months of starting on the chronic heemodialysis programme. She gained 3 kg flesh during this time whilst on a 40-50 g protein intake. She had one 20to 24hour haemodialysis weekly and her total time in hospital was 24 to 28 hours a week. Her average blood urea was 150 mg/100 ml before dialysis and 30 mg/100 ml afterwards. Her packed cell volume averaged 30-35 % and her transfusion requirements including priming for the artificial kidney averaged 500 ml blood a week. During her twelfth hxmodialysis she developed acute cerebral cedema and died. In the week before her death she had eaten over 100 g protein daily and her blood urea had risen from 22 mg/100 ml to 400 mg/100 ml in six days although she had no symptoms. The risk of patients with high levels of blood urea developing cerebral cedema during hxemodialysis is known (Kennedy et al. 1963) .
More recently a permanent venous catheterization system has been developed using percutaneous teflon catheters with the addition of a capillary asbestos heparin perfusion unit (Giovannetti et al. 1963) keeping the catheters patent between dialyses. This prosthesis permits changing of the catheter without sacrifice of the vessel and has functioned perfectly for over three months in one patient (Shaldon et al. 1963) .
The ability to preserve the dialysis circuit between dialyses has facilitated multiple dialyses on the same patient and considerably reduced the cost of periodic himodialysis. This, combined with the ease of changing the percutaneous permanent femoral vein catheters, offers considerable hope for the future of home dialysis.
These preliminary results suggest that periodic h2modialysis is capable of rehabilitating uremic patients and permitting them to return to work, provided that a dialysis is performed at least once weekly. The best results are obtained when the patient is young (20-45 years), normotensive and not suffering from extrarenal disease. The cardiac impulse has been recorded at the apex and the left sternal edge using an instrument which records total displacement of the chest wall. This instrument, which was designed in the Cardiovascular Research Group of the Medical Research Council at the Hammersmith Hospital, has been described in detail elsewhere (Beilin & Mounsey 1962) . Simultaneous electrocardiograms and phonocardiograms have been recorded for reference. The recordings have been correlated with clinical examination, chest X-rays, electrocardiograms, and where relevant with the results of right heart catheterization. In this way it has been possible to define in terms of displacement the qualities which distinguish normal from abnormal impulses; and to determine how certainly an abnormal impulse indicates underlying ventricular hypertrophy.
The apex beat has been recorded in 35 normal subjects, and the left parasternal impulse in 20. The normal impulse at both places consists of an outward movement which starts with the first heart sound, and never lasts for more than the first two-thirds of systole. This is often followed by retraction of the chest wall in the latter part of systole (Fig 1) . The amplitude of the outward movement varies considerably. It tends to be greater at the apex than at the left sternal edge; at the latter there is often greater retraction. In children, in thin and nervous subjects the impulses may be large. This type of impulse, of increased amplitude but normal length, is referred to as the overacting impulse (Fig 2) . In some records a small outward movement can be seen at the time of the P wave on the ECG. This is a beat caused by atrial systole. The apical impulse has been recorded in 70 patients with left ventricular hypertrophy caused by systemic hypertension, aortic valve disease, mitral incompetence, ventricular septal defect, and cardiomyopathy. The left ventricular hypertrophy has been judged by accepted electrocardiographic (Simpson 1960) and radiographic criteria. In 64 of these patients the apical impulse was abnormal in that the outward movement during systole lasted up to or after the second heart sound. This type of impulse is referred to as the sustained impulse (Fig 3) . The apical impulses in two patients with hypertension, but no left ventricular hypertrophy, were normal. In a number of patients with left ventricular hypertrophy the atrial beat is increased causing a double apical impulse (Beilin & Mounsey 1962) .
Five patients with thyrotoxicosis had overacting impulses.
The left parasternal impulse has been recorded in 42 patients with right heart disease (Gillam, Deliyannis & Mounsey, in preparation) . In these patients the electrocardiographic criteria of Goodwin & Abdin (1959) , chest X-rays, and the results of right heart catheterization were used to assess right ventricular hypertrophy. Four patients with mild disease and no such hyper-trophy had normal impulses. Twentyeight of 33 patients with right ventricular hypertrophy had sustained left parasternal impulses. Four of 5 patients with atrial septal defects and normal pulmonary arterial pressure had overacting impulses; the fifth had a normal impulse. One patient with an atrial septal defect and pulmonary hypertension had a sustained impulse.
It has been shown that the 'forceful' cardiac impulse produced by ventricular hypertrophy differs from the normal by being sustained up to or beyond the second heart sound. This occurs at the apex in left ventricular hypertrophy and at the left sternal edge in right ventricular hypertrophy. In all normal subjects, and in patients with mild cardiovascular disease without electrocardiographic or radiographic evidence of ventricular hypertrophy, the outward systolic impulse never lasts for more than two-thirds of systole. In some normal children, in some thin and nervous normal subjects, and in patients with hyperkinetic circulatory states an overacting impulse of increased amplitude but normal length is felt. The terms normal, overacting and sustained have been used because they describe better than words denoting force or increased force what one feels with the hand; and they distinguish more clearly between the impulses produced by hypertrophied and normal ventricles. Abnormal impulses can be recognized clinically by listening with the stethoscope at the same time as palpating, and are a reliable sign of underlying ventricular hypertrophy.
